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Lines 3-19 of upper right column on page 5 

(3) The n + region 7 for reducing a resistance in a collector (impurity 
concentration; 1 X 10 17 ~ 10 20 cm" 3 ) is formed. 

(D The channel stop 6 is formed by ion implantation, thermal diffusion 
or the like. 

® The element isolation region 101 is formed by a selective oxidation 
method, a CVD method or the like. 

(6) The base region 4 is formed, B ions (F 2 , Ga or the like may be used 
instead of B) are implanted (3 X 10 14 / cm 2 , 40KeV, in the case using B), 
and the heat treatment of 900 °C for 20 minutes is performed (Figure 



(7) After an emitter contact opening is formed in the oxide film 102, the 
n + layer 5 (impurity concentration; 1 X 10 18 ~ 5 X 10 19 cm" 3 ) doped 
with As (Sb or the like may be used instead of As) is formed by ion 
implantation (thermal diffusion method, epitaxial growth or the like may 
be used.) 

From lines 7 to 10 of lower left column, page 7 

The materials used in the present invention are not limited to 
silicon, and other materials including, for example, GaAs, InP, SiC, Si-Ge, 
GaP and the like can be used in the present invention . Also, the present 
invention is applicable to heterojunction transistors. 
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(57) Abstract 

PURPOSE: To increase current 
amplification factor and improve 
stability and reliability, by 
constituting an emitter as a 
three-layered structure of an n+ 
layer (first emitter region), an (n) 
layer (second emitter region), and 
an n++ layer (third emitter region). 

CONSTITUTION: An n+ buried 
region 2, an n- region 3, a base 
region 4, an n+ region 7; and an 
element isolation region 101 are 
formed on a p-type or an n-type 
silicon substrate 1. After an 
either contact is opened in an 
oxide film 102, an n+ layer 5 
doped with arsenic (As) is formed 
by ion-implanting method. Then 
polycrystalline silicon is deposited 
by LPCVD method, and an (n) 
layer 8 is formed by implanting 
phosphorus (P) by ion-implanting 
method. Next As is introduced as 
impurities by ion-implanting 
method, and an n++ layer 9 is 
formed only on the surface by 
quick heat treatment. Thus an 
emitter is completed. An 
insulating film 103 is deposited, 
Al-Si is patterned, and a 
passivation film is formed. 
Thereby the current amplification 
factor of a semicon ductor device 
is increased, the irregularity of 
each device is reduced, and the 
performance can be improved. 
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